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C, Si. Ge, Sn, Pb, N> P, As, S, Sb, SeiitfTeH 

[ff^2] 
[f*« 3 ] 

1 n m*fiire& «9 , vlOfi^-StiC. Si, Ge. S n. Pb> N, 
P. A s > Sb> S > S efeitFTe^^^^fJ: y)Mtfti&iP% < t *> 1®<S> 
7uitX£, |trfB7C^Xh[WI— C^l>ii:^v^< ^ & 1 ® ^Mtg^M £ £ 

#m ti)v^ymm.tr^-=i-)vt \ t^^mfcfr htt&m-i-t tt^tsm.^m * 
x rf/t tutmw-t & - 1 tc x 19 > mia^^^M^^mm^^-emai- 
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[0 0 0 1] 
[0 0 0 2] 

^^<b, ZnS^CdSef (A g^Mnl?: V—y°L-fzi><Dii^is) <D^ 

MLtz «9 mE^epin L7t *) - 1 k z v sbfcf&?fcu#& t ^-o?z&m#m%m. 

[0 0 0 3] 

rasa***). ^z&zM\ l zm^&^M<vmm^£<2Xb5&ftm<v& 
§ < Wit Lttf mm&$> ^ tzo 

[0 0 0 4] 

II^ZnS«t^a («*.^ l#Io ) ^> 5*nv*M 

3fe§tLTV^ 0 Lrt»L&**&, T»#©^fe-ett. *3feimfttefc^ft^W«A 
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it* 4fc, ft^^MMWlt^^BMfcWi 

d raffle «yffi3^>^**^*trfcie>««tt*wSt<, ii*^iif^i^>^ 

[0 0 0 5] 

1 - 1 0 4 6 8 4-^<2r^ 
[0 0 0 6] 
[#^Sfc2] 
#P3¥2-4 1 3 8 
[0 0 0 7] 

[##w^:mi] 

M. G. Bawendi et a 1 . , l~J.Phys.Chem 
. BJ , 1 9 9 7f, flOlt, p. 9463-9475 
[0 0 0 8] 

^> C <h Z> o 
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[l»*^**fc«>o~NB:] 
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[0 0 10] 

i tf r ;v n - /v * &ttfc&b K^h Mt&m^&fcif* htzh * in £ r * 
& > iraffe b o a# u tz n -t tut. k * & ltrffi0#B#^>* 

[0 0 11] 

^l&WK^&ilSl^b^^^flaK^^ SU Ge, Sn 
, Pb> N, P, As, Sb, S. S e&XVT e*fe4f*I»51tf^4 

, iOfi^tliC, SU Ge, Sn> Pb, N, As, Sb> S, SeJ5 

-c & & ib&w*mb<ow§i=f' Lxnt>titzi><Dx-$>2>z.t £#m t -r * 0 

[0 0 12] 
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[0 0 13] 
[0 0 141 

warn* msKX&im#0> (*) ^^i^;^^##^^^ s ^f^^o 

Ttt, C> Si, Ge, Sn, Pb. N» P, As, Sb, S, Se^i^Te 

fc&o ) *v^fci"*o &«75*MfcLTt±. JU^K^tf* 1 AE 2AE 
3AE 4AE 5At> 6AE 7A^, 8»U 1BE 2 BE 3 BE C 
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w«B#^i5^r»i. mmm*. mssm [<&wat (uwt^&m) j 

^tti DffiJR) £*§m$*LTV/>£ lx3!t<&JS83^ (1 9 9 3 30 J *fflv> % Jfe 
[0 0 15] 

H3. IM> • • • O^JRTCsRMfc LTH*ffl^3t^<^<>-g"ttL*o ) *\ 7C# 
[0 0 16] 

0&«&£-fc^04fc^-C& *) , ^ffcWKti* iilf, GaAs> GaAsP, G 
aAlAs, A 1 P, InP, GaP> InGaAlP, A 1 S. GaN. In 
GaN, BN, InSb. GaSb^ BA 1 G a I n^IW^Wi 
btfX»%, ft*»-Cfe, 3&3fe#tefc«tofc4>Ofc LTt±, GaN, InGaN, G 
a As, GaAsP^W^^o 
[0 0 17] 
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ii-vHb^w> MtLxmm^<o2Bm<07tmt^ xtLTmmz&< 6B 

m<V%nt(Dmfr&t> J £<Dik'£ydX-$>t), Jt^tfjKii. m*.tf, ZnS. ZnS 
e, ZnTe. CdS, CdSe, CdTe, HgS, HgSe. HgTe^f 
^pfl,ii:^t^ ffejfeJjm^fftLfcfeOt LTii. CdS. Cd 

Se> ZnSe, ZnS, ZnMgSe^WWWo 

iv-mk^fi> M&tvxt Lxmmm<oA Bm^m^o toa^^ 

<7)jb^-e^^s ^feMMt, flJxJf. S i C> Si G e%£Zmf2>Z-ttfX 
[0 0 18] 

IV-VPffc^f*, M£LTj^^4BB^7Gif£> XfcLTlf^<6B 
M<n%mt<D®.fr&fr J £<Dft&mx$>t), ^m*)Wi, mkit. SnTe, Pb 
S. PbSe, PbTe^^finuJ:^!, ^#tt^«ttfc 

[0 0 19] 

i©M-X^lffi, 5eJ£;I&J& CdSeOi^i, Cd : Se = 

1 : l-e*4o ) ^k^-Cab&ii:^**IR^i*^ ^JcJta^c (#!);U£. Cdo. 
98S ei.o^k^t?*-=>-c^ J:v^U 5feJt*us«>ffrM& £7F&)kMJ&<Z>ib&to 

-XMW^fl^ft^MT^Si^Cov^fi, Cdi_ 
X Z n x S ei_ y S y ^C di_ x Z n x S e i fcHW»K*E* *CC d 

ZnSeS^CdZnSe^t^tno <toT, ix.(t I nGaNfco 

v»twu Tciftti n : Ga : N=i : l : i fcv^»ttfi*LTv»4©t?ttft 
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<, fc&muVik&yaT&m-e&Z I n 0 .lG a 0 .9Nl.0> isitf/ffcli, *<T> 
[0 0 2 0] 

&JRi:LTSb3+, Sn2+, P b2+*3 ilTT 1 *» Mn2+ % 

Cr 3+, Ag+fei^CuZ+^a^JR^*^ ; Eu2+, Eu3+. Tb3+, E 

[0 0 2 1] 

trover t±> -eo3&^#»± i a* m^ao^y -9-4 x«#-e* & £ »*l<^ 

£*)$f3:L<f±0. l^m^. $<bfc#£L<li0. 0 1//m«^ot 
biz**) H5v>ff JK<0f^6#tt*f&»-r & $ *> KCDi^fcK * *f& 

[0 0 2 2] 
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nm-Tzzttf-ezzo waLK&'tz&KBtitm*- f-tiiw^oi:* 

*©*5fc£*flMb*fcb-Ctf^ «x.tf, Zn(X Sn0 2 . I 
n 2 0 3 . S i 0 2 ^W^^^o 
[0 0 2 3] 

> fr&v^ ^fc«jfc»±> rCdSe/ZnOj > ["CdS/Zn 

O.K rZnSe/ZnOj. TZnS/ZnOj. [CdSSe/ZnOj , 
rinGaN/ZnOj, [Z n C d S/Z n OJ TPbTe/ZnOj, T 
CdSe/In 2 0 3 J , rCdSe/S i 0 2 J > CdSe/Sn0 2 J 

2 0 3 . Sn0 2 > S i02*^ktt"CV^^ £*L<b«\ fllx-lf Z n Oo.98^> 
[0 0 2 4] 
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^ti^tLT{i> m*.\t> *Ji/#*->^*. 7;V3^yi, 7x;m r 

[0 0 2 5] 

1 t^^^f^ 
(A) jWI^Ufe^BfcflS^-Ciiik^ff* tv^o (A) fc 

<&&is**£fc (£«) tittv^w^otk (-»*) ma 

[0 0 2 6] 
[0 0 2 7] 
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Z7g-j-&5&jtm*mfbti2>o m (r) , m (o . w (b) > at 

(Y) ft^^^fc®^ ££0^ ^^^^S^^frS^i: t 

#:6W^ #IxJ£. *7-fHf> 3£:fc^!\ ^lELfi 1 ! 

Ttfi^JHIMELiHK T^^xV^W. FED (m^Hd-rV 7. "/W ) 
^<7)^t-VM * ^ HSBJM ^ LTffiv^^£T^1£^&& 6fe LED Kffiv* 

# (r) . at (g) > w (b) > n (y) kZiDte&mvfrwrk 

[0 0 2 8] 

<i**:y*y- , *b««£, TNT (f'J^hnh;vx>) ±m^MM^m 
<D -tr > -9- - > -9" -^<^g-«-*r . ^S^^^ fc'd^f h ti& o 

[0 0 2 9] 

tltiffiv^ifc* ? tl^^ %<DWi&. b »®> *Bfl&& 

^) KttLxmfcnwn (Mmvmmw. (a) ) t^m^s (2^^s) lt 
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V/He 1 a»J . rft-;VffDNA/DNAt'J^-J , [T^sm 
flriDNA/DNAtU^-J^ rt^lL/i'Jm/E. coli. M 
altose binding protein-basic, zipper 
fusion protein, ^^7>v>J, rt^iL/:n^y 
>v^y^*-/r ecombinant protei n OC^^tCOlt/wIE^m 

[0 0 3 0] 

o 
<?) o 

[0 0 3 1] 

(omm-m^hfi, -tots*, #e>*,**^*A<^fctt$ 
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[0 0 3 2] 

i xr/ * tz liytm x *mm l t & * &&t fz ^»«* t 

[0 0 3 3] 
[0 0 3 4] 
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1 0 0-1 0 0 0 OliWffiv^ifcm bv> 0 1 0 0Mtt**rc 
[0 0 3 5] 

> <k-fr«**»<03Htt^i o oii»wu, i~iooo oitsfflv^c 
a*$t>*tfcv>*3-£-aa*fc»K iooo oitls^x.^i^> *p^"c 

£ttfts|g4*4& < & * is * *td*$> * o 
[0 0 3 6] 

iv^^ Wilf, 6 0~1 0 00 0 rpmt^iWJt^ o 6 0 r p m* 
aSt?*&fc. S#3W^1&< fc&£**t***»K 1 0 0 0 0 rpm$:ix.S^ 

®#$tL^« s #E^b/c o»*t7t out, i fx m*m<o%&imb*L\z 
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#W»fc*«<& X 7 KM'M.WLfc-ftitf * v>*», «x.tf. 6~1 0.0 0 0 rpmt 

SZtLiFM, 1 0 0 0 0 rpm^IUt jS^^-T iTT^oT]g#*» 
^©Ti" & ^ tt**ab 2> o 
[0 0 3 7] 

ii\ o. i ~ i o on#p H l-e£>££ ttf&Z Lv\ 

M^-^osbwufliJ: 9 t-r&Wt&fc, %mm<om^^ 2mx±.(om^m 

[0 0 3 8] 

tL&fcOT?**^ J: t< ttfe^O. l/*m&T> $t»tw«Ft L < t±S 
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[0 0 3 9] 
[0 0 4 0] 

0. 1 fx m^m, £ h KtfrZ L < (i 0 . 0 2 ^ m*»-C**o. JtfPSb***^ - *- 
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[0 0 4 1] 

*W>fWIL<, iiiiM^ttv^o ^S*;v**vS^^I 
*1&&JR (M' ) Kov>T&#m5Ete£W>*\ M' *K «x.WT. 1 A 

81, 2AE 4AE 5A1> 6AE 7A1, 8S&, K% 

1BE 2 BE 3B1, 4 Bl, 5BE 6 BSS£-£* tLa^fcHt^-C* 
L<, Z*Lb<D*X~i>, Z n, A K In, Si, Sn, S b 

Y> La, Mg, Ca, Sr> B a^Oimttfc^^&^BMfcW £ »> » 

[0 0 4 2] 

hy^fl/V^Ja-^ 1, 4--7**>v*-;K 1, 5-^>^>^*-^ 
% x> 6-^4r-9">^*-^ 1, 8-*^^>^*-^ 1, 
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n _ ; v^) ^(7)^*i; n-;v3S ; ^nt'vv^'J 3-^;^f^-r^, 
;i/^e/y^;v^-r;K h v xf 1/ ^ n - jv^ ; ^ f ;vx - f 

[0 0 4 3] 

^JRj&A/^vBWftO^feKW^rM^WbT^A'JfC 1-10 0 Ofifft t-t* - 

t < , J: *5» * L < (i 2 ~ 1 0 0te*> t < tt 5 - 5 0fl*T* 

<5> o 

-;i/fc^&«fcO*tt*K**L-C, ^l*J^*>fSOWl~5 011% 
[0 0 4 4] 

Rje«F«EtbTtt, **»«t*«ff4 uv» 0 ***** 
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-^i/^y-trVA ***:a fy'J^ ^wau vJ-^^^y-tfv, ->^n^ 
t7^>, y^>i, ya^Iai, SANE-— fJK Svi^Vv^ 

> t*7i-;K :r*>\ 7°n/N°> % ^-f9"y^ s<y*zy^ i>jr>^ 

[0 0 4 5] 

> 3Mb 7?- *a M^^v^K i&lk^^K J&lk^f-V^A o-^nnf^xy 
^ p-^nn^vxy, ^Dn^A ?on*W, Gg£HkM:^> 1, 1- 
y^nnx^y, 1, 2-^onx^A 1, l—7^nDxf 1, 2 
-i;^nnxfV>, 2, 3-y^nHkxA 2, 4-y^nnWVxA 
2, 5-y*7DD^xA 2, 6-y^nnf^xA 3, 4-v^nnh;v 
JO,. 3, 5-^nnfjVxA y^nn^>i, y^nnyn^A m- 
v^nn^v-tfv, o-^Dn^>rA p n n^>-e>\ y7*n^x 

y7*n^7TA ^y-D^yn/rA >^tt^>-tr ^a y/n^y^ 
>^ JUbTVfl'. Wvyo^K ^fk^^K ^fk^^K ^fk:/^K 
JMt7"n^, JMfc*?-/K ^k9^';;K 1, 1, 1, 2-r^^nnx^ 
1, 1, 2, 2-tf7^nnx^A rf7?nnxfVA f b77*a 
^e.x*>\ t- f7^fl^>^an7*n5 h\ 1, 1, l-h^nox^A 1 
, 1, 2-h^nni^>, h>j^nnxf 1, 2, 3-HJ^nn^ 
>-b> > 1, 2, 4->V^nB^<tf>, 1, 3, 
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[0 0 4 6] 

±ia^"-7-;Vi3J:D f T-fe^-;v^ tTii. ^Jx.Cf. t-v-;k :x.?-;WV7 
otK'J>> jLtf*z/7?>^ ^y^y^-v-^m^ 

■fc*-K v^^vje.-t-jK v#* t 9->\ S^^y vv^V-x.-t^K 1, 8-v 

n ni?x.^;v^-T-;v^£^-f & £ § & 0 
[0 0 4 7] 

T-tfTWK, T-bb7iy>> T-bh>> ^y*o>\ x.^-;V- n 
-yWf'A yrt>>7*3-^ yM7 7fHI>>, ^7 7*0^ 
^}>>, y'xfHhV, ">^DAHy>, -7-n-'/ot"Kf> > 

f jvxf ;v^r h ^^-;v->^n^^r-^y >^ ^ n 1- >\ 
[0 0 4 8] 
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;K T-fehftSt^^ T^f»f)K 7lfif^^K V 
£&#@t^K £&#M7-f-;W $ifH^af;v, «A«^>"^ 

;K ^^' v > ^m^^> WDk?;v, ^m^v'K 

f- ;K ^ ;K v T 5 ;v\ f^mw v 7^;K v \£ ;w ft* 

s _ : / f -; l/> f^'O^K 

^7 5;^ v^^m^^-^^K v^m^y^W I^^^^^K SHBtv 

•/?-;k ^t7'j>it^k ^T-r i ;>m^^^> 7f7'j>t^f^ 

■y**>K ?Lmr^;K *LStx*->K IL^-t^k *lslx^>k 7^;Hyif 

^nt't>r>y^ ^ne*'/i>f^ vW>»S> 
tW V»3MV:/ntf/K vn^yxf^ -rny^^^^ 

»«>fvr§^ mm-fv-/ne;K b&$p^k »swk bmm*-/k y 

[0 0 4 9] 

-;Vy7'Jy^x-f;K xf l/y^'Jn-iVy'Wx-fJK 
y ^-;vv?^^-;vj.-t-;K ifVV^'J n-;^/xf^x-f^7-l:^-> 
„ xf /rf ;vx-riV7-b^- >^ yxf w^'ja-^x 

f;i,^f;ux-fK ^xfvy^'jn-;vm^-h> yxfvv/ya- 

K yxf W>^'J 3-;l/^>f ;vx-f ;k Wl/V^ 
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[0 0 5 0] 

#ffr&»fc&*ffc?-l 0 omiSB^L-T, 1 0-1 0 0 0 OM^t^^ifc^ 
*tt«a*^^*t&3gJK^JRm^^«*tL^v^^tL^*«). 10 0 0 

[0 0 5 1] 

0 0*CJ2U:ri*<J: Lv^ 0 ffc, W&ftfcSHBK*^ L<Z>«&**P*H-&fc 
[0 0 5 2] 
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[0 0 5 3] 

ttftv^, (i) Am^/u^maifiitrT^a-^kfl:****** 

) Snf& $ *t*r r ;v 3 - * k&jr * ;v ** > k fls****** e> * a* k * « 

^ t & ^ ( 3 ) $ *tfc 7 ;V rr - ;V k ffc**M«WW» S> * a k 

*5i, ^*LtCT^3-;vt^W*#^ | o : & ; 5>*i : f-k^?S^-ra^^ (5) 
k #JH * k ft#W*MKfrfr & ft *IEP k * in* L« * * - 

SiWHo ±IS (3) * (5) ©;frfcfc*v>-Ctt, #S»^i 

10 0 5 4] 

fciMW**&**tt*k**tr»^***L, (#L<<*. m*L4rm+«>it** 
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[0 0 5 5] 

m&zfto^ ^jiii^jv^ v yy&tzx *)ftoftf&, m&mx-fr 
tT)v^-)vb<DK^^<ommm'^ 19^? Ki-tuf. mm~& nmmt 

> mmm^ ^m^xm-^^ro^t^x^^o *tz^ ^m^mm^nm 

o 

[0 0 5 6] 

MWktm i ft£*Mmzft-z>Xi>, M^mttzlimzm&Zft <£ 
ffii^^SMM*-?-^ t flits i t t i fllx-UN *^-ettJ:«5 

tr^-^t (DRj&Kmm loom § t, jni^^ o *^ taffl-f a 

[0 0 5 7] 
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2 Oft^^fleSfr?- (& J: O^ftW £ & * 2 <Z)§£i£:fri£) X^ oBWtWl 
. ±fB^#Jl (1) ~ (6) mK£l)&m%)\'tf>m&tT>l'X-frt*'£tr 

8) ±mmftz&m*)i>'tf>w&.<7> : {f&.Tx (<&mfc&cxmwm<Dmwii>m\<* 

[0 0 5 8] 

S# X Z> m 1 & T . J: 19 ft $> tt TtfiT- * ffl v> & #^»± 

, ±fB^^H (7) fia 19^#^**>M:^T;V3-;1^£^M^W 

K3R£ £ & ^fta^ffi "ei^>o foio^tLt> (10) # 
SSM-a^ft** (11) (^s^jE&t-caWffloiFHEt 

[0 0 5 9] 

±ib (1 0) (1 1) <D-%&K£tu$, ^&m&m^iftf&mt)^mwzMi> 
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[0 0 6 0] 

mmmmysm (a) ) ^m^jo^*^ #k& 

[0 0 6 1] 

mmm] 

o 

-H«iJ 1 - 

F«3#f 1 2 0mLOXr>VX (SUS3 16) M*JK, 

L TliCS 3. 1 8mm^^7VW (SUS 3 1 6) »^-^2 7 0S& 
, ft^ffrfcUCdSe 1 3 SB, fcitf, fcjfcfc LT^:/* > 4«*rtt& 

[0 0 6 2] 

i^^y h^^-;v^vitl^7f r^^U h OEM£*K& 2 9 8 r 
pm> *^<7)0i|£j&g£ 1 3 9 r pmt&& J: o KUcSeLT, 8 0B#P^III$e 
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) (1) tTEM-CfWLfc**, (1) S3* 

1 9 nm^C d S e» (0 1 toTTo ) «r-»*tr, f^SO. 0 
3 M m<D C d S e ttv^ £ t imUZ *Lfc 0 

[0 0 6 3] 

rtff 1 2 OmL^fV^ (SUS 3 1 6) M*3K> »fl§*># 

-J^ttili5mm^^f>^ (SUS3 16) S#-^6 5ffi, ft^ft 

£ <Dtf y \ & ^ ^ ^*i«»w-fe >;fr/ U *° y h WEMSaSJft* 2 2 9 r 
pm , ^^^OUrtEJiSJK* 1 0 7 rpm^^i^«U, 4 01$ Male 

[0 0 6 4] 

_tfa#kS (4 OBfMBJEHe) f£> gg5mm#©lW^fV^ (SUS 3 

(sus 3 1 6) %<D$mtmv,®iimm4kVF-e5 2mm® 

Zb\z±$Mm (5 2H«) St3mm#«ffl^f>^ (S 
US3 16) »#-^*flSl*)a4Lr, ^Oft^ !) tilt 1 mm ^ ©i^ffl^^r 

(sus 3 1 6) iteo^afcntiaiEJWftfr-cs 7 

[0 0 6 5] 

Ikflt (2) 5Hft# (2) tTEM-CWfLfclS*, (2) + 
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> fiWHnmOCdSetfi^lOnmTOCdSeftft^ (1212 
t r^ o ) £— «fr£tN Wfi^O. 03/zmOCdS etf WfrWMHfr 

-HWJ3- 

*Ji«2fci5V»T^ CdSe5^ZnS5^:ix.^J-m HWI2J:[W| 
t<?)im:i^ ^ffc# (3) *»fco ^fk# (3) tTEMt?«»U»^ 
5Hfc# (3) tfl^Pg^l OnmTOZnS»K-^ WSfc 

^ftO . 0 3 // Z n S^S^ MLt^l, 

[0 0 6 6] 

H^f>^ (SUS3 1 6) i!L^«*^-£RJ&^1K*JB*l'fca * 

EJ»rtC ^«2^»fc*Lfc$HtM* (2) 1 6«. MfcSttl 8»*ilT 
^^y-;V8 0 0«B*tt&*. 8&#Lfc;0*<b 1 5 0*Cfc#i&U *<0&1 5 OV 
X-lWm^WLtz^ ifrfePU EU&WL (1) £»fco 
[0 0 6 7] 

ft?,*LftEfi;» (1) *cfir**t4«K^^ov*T. ^llnm^XMAi 

£& (ZnO) •CfI$tLtv^CdSe^'C*Sit«^^o 

N &btiizm%L=?e>4 TG-DTAM, GC-MSi:6^ 

tfciiniB^ifflv^^ajtt^wsrffofett*^ trat^znoii, g?Z 
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[0 0 6 8] 

-mmms- 

m&n^ nmm3x~nb*itifffi.te (3) 1 6^i^n-^/-;v7 

o os&£#&<^ mWL^h 1 8 ot^imL^o 

B>r > i o o wmw > v ^ A^m^* i o u-r^ 1 

0@K^tT2 O^^^JnL^o $=M£> 1 8 ottmFl^t^ 
*pt> KBfc (2) 
[0 0 6 9] 

#^tt^KJS^ (2) K^ttiznan^^'z, mmmitmnvFE-T 
em («^mMM^Ma?-m^) KxiommL**^^ mmi^Ttmfrtit 
LtzB^k. mmtmiMyw^ (in 2 o 3 ) xw&zfrr^zznsmi+x 
&z,z.ti)mmzfrtzo fthtitzmz+ojjrytK-ryfr^ tg- 
d t Aftffi, g c -m s \zumhtzijmp^m^tzm^Mm^mm^^ 

, Micftti I n 2 0 3 tt, «I n 2 0 3 WU7-bh^yimai-C5l 

[0 0 7 0] 
[^^?»] 

[EIM^ffi^-^^] 

[12 1 ] 1 fc*3V*T»fc*ufc* 1 9 nm<7)C d S eftbKtf- 

[El 2] %MW2\Z.&\,*X%bfct^ S^PSfal 9 nmi/:B 1 0 nm& 
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[Ell] 




• — i 



lOOnm &m : 10 75m 

im2] 




lOOnm ff^ : 10 73ifi 
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, S ru Pb, N, P. As, Sb, S, S e is J: ITT e «9^tf*L 
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[000004628] 
l.*3MMH 2 0 0 0^12^ 6B 



1 . 3E3E^J1 0 
ft ft 

2 . 0 
ft 
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ftj^JE 
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